Objective: Obesity management is focused at weight loss to obtain health, psychological and social benefits. Outcomes from controlled trials, however, do not reflect the everyday routine practice. Therefore, we aimed to investigate the results from surgically induced weight loss in patients devoid of a protocol-wise follow-up, who were visited at home. Patients and methods: Patients who underwent a vertical banded gastroplasty or a gastric bypass between 1980 and 1997 were eligible. Body weight and height were measured. Patients filled out questionnaires on health status (Nottingham Health Profile (NHP)), psychological symptoms (Symptom Check List (SCL-90-R)), personality traits (Dutch Personality Questionnaire (DPQ)) and eating behaviour (Dutch Eating Behaviour Questionnaire (DEBQ)). Results: Out of 451 operated patients the addresses of 313 subjects could be traced and 236 (75%) agreed to participate. They maintained a mean (s.d.) loss of 32.1 (22.6) kg and 45.2 (29.3) % of excess weight, 8.2 (4.5) years after the operation, about two-third of the largest weight loss they achieved after 17 months postoperatively. The NHP and SCL-90-R conformed to norm values in males except for energy, sleep and emotional reactions. Females differed from norm values in every aspect and even women achieving a BMIo30 kg/m 2 did not catch up to norm values. Weight loss was inversely related to physical immobility and pain. Personality traits (DPQ) showed a higher grievance and dominance and a lower rigidity and self-esteem compared to norm values. Females scored higher in inadequacy and lower in social inadequacy. Eating patterns (DEBQ) showed mainly emotional eating and restrained eating. Effect sizes of X0.8 s.d. were chosen to reflect the clinical relevance of statistically significant findings. Pain, disturbances in sleep, energy and mobility and emotional and restrained eating proved to be clinically relevant. In subjects operated 45 years ago, a higher sensitivity, a higher inadequacy and a lower social inadequacy were observed compared to more recently operated subjects. A more restrained eating pattern was related to an operation of recent date. Conclusions: Surgically induced weight losses are satisfactory in the long-term, even in patients not attending a strict follow-up protocol. Health, psychological symptoms, personality traits and eating behaviour were related to weight loss and time lapse since the operation and did not return to reference normal-weight subject values.
Introduction
Obesity is a chronic incurable metabolic disorder that requires lifelong treatment to avert or reduce obesityassociated diseases and health risks and to obtain psychological and social benefits.
1 Dietary restriction of energy, increased physical activity and behavioural changes are the first steps to be taken, followed by pharmacotherapy when indicated. In the very obese, surgery is indicated and bariatric surgeons are required to follow their patients for 5 years. 2 These 5 years' results are the standard for comparison of different surgical procedures. A major problem of obesity treatment is the high attrition rate of patients that varies between 10 and 45% in studies with conventional diets, drugs and following surgery. [3] [4] [5] In controlled clinical trials many efforts are undertaken to keep patients stick to the study. Intensification of contacts with care-givers has been shown to improve the outcome, at least in the short-term. 5, 6 Clinical trials may, therefore, not reflect the everyday routine practice and outcomes from trials may not be extrapolated to patients, devoid of a protocol-wise follow-up. Many subjects do not respond to an invitation to visit the outpatient clinic in the years after the first year of operation and certainly not when more than 5 years have passed since the operation. As we were interested in the outcome of patients who had waived further follow-up visits or who were lost to follow-up 5 years or more postsurgery, we decided to visit patients at their homes. This was feasible because of a close contact on a small scale: the Netherlands is a small, densely populated country with 16 million inhabitants with a prevalence of obesity of 10% and an estimated prevalence of morbid obesity of 0.5-1.0%. 7 Most of the towns, villages and hamlets are accessible by public transport. Hospitals are spread over the country and 20 centres are involved in bariatric surgery. The aim of our study was
(1) to study health benefits, personality traits, psychological symptoms and eating behaviour after surgically induced weight losses; and (2) to investigate whether personality profiles, psychological symptoms or eating behaviour were related to the amount of body weight lost.
Patients and methods

Patients
Names and addresses of persons are protected by privacy protecting laws and only available after permission of the Medical Ethical Committee. Permission was obtained from 13 Medical Ethical Committees and two turned down the request. Five centres could not participate, being involved in research with a protocol-wise follow-up or performing only gastric banding. Adult patients who were operated by Vertical Banded Gastroplasty (VBG) or Gastric Bypass (GB) between 1980 and 1997 were eligible and those who underwent adjustable gastric banding surgery were excluded. The rationale behind this exclusion criterion is the fact that the use of adjustable gastric banding will change surgical practices, not only by the laparoscopic approach but also by its adjustability. This will intensify the contact between caregivers and patients which is known to affect the outcome. 5, 6 After verification of the addresses patients and general practitioners received a letter explaining the aim and setup of the study and a telephone call 2 weeks later to make the appointment for the visit at home. Subjects who disliked a visit at home but were willing to fill out the forms were contacted by mail. At the home visit, patients were weighted on calibrated scales and their heights were taken. Those who returned the questionnaire by mail reported the data measured by the general practitioner. Data were retrieved on the date of operation, the body weight and height at that time, the values of maximum and minimum body weight and the timing thereof since the operation. Characteristics of patients were studied by Student's t-test (two groups) or the non-parametric equivalents (MannWhitney U) in case of not-normally distributed data. The one-sample t-test was used to compare scores of patients with norm values. Correlations were investigated by Pearson p or Spearman r correlations statistics. Univariate and regression statistics was used to study the relationship between successful weight loss or time lapse since the operation and the scores of each of the four questionnaires. A P-value of o0.05 was considered significant, but when there was multiple testing of data arising from individual patients for some analyses, a P-value of o0.01 was used. Effect sizes (ES) are used to translate differences between the two groups into a standard unit of measurement. It is an index of how much difference there is between the two groups. In a study comparing two means, it is the difference of the mean divided by the pooled s.d. (squared root of pooled variance) of the two groups. [17] [18] [19] Effect sizes are amenable to interpretation themselves: effect sizes of 0.2, 0.5 and 0.8 have been defined as small (trivial), medium and large, indicating that the means of two groups are separated by 0.2, 0.5 or 0.8 s.d., respectively. 17 We considered effect sizes of X0.8 to be of clinical relevance.
Methods
Results
From 13 participating centres, the names of 451 patients were obtained; 138 patients could not be traced because of death (6), being abroad for a long time (12) , having secret addresses and telephone numbers (25) , or after moving the household to an unknown destination(95). Of the remaining 313 patients, 18 patients refused cooperation because of difficulty in scheduling appointments and 130 patients asked for a written participation of whom 74 returned the forms (56.9%). The reasons for not returning the forms were mainly time constraints and the size of the questionnaire. One hundred and sixty-five subjects were visited at home. The response rate of patients who could be traced was 76.4% (239/313) but the data of three patients had to be discarded as they admitted to have undergone a biliopancreatic diversion abroad. Two hundred and thirty-six patients (26 male patients and 210 female patients) underwent a gastric bypass (GB; 35 subjects) or a vertical banded gastroplasty (VBG; 201 subjects). At the time of the home visit they had a mean age of 42.9 years, but were operated at the age of 34.7 years, after a long history of obesity since the age of 16 (Table 1) . Overweight was a common feature in their families. Levels of education, occupation and income were low.
At the time of the operation, a mean of 8.2 years ago, they weighted 132.4 kg and had a BMI of 46.4 kg/m 2 , which was less than their maximal weight, present in the year before surgery ( Table 1 ). The lower body weight at the time of operation was the result of the at that time operative prerequisite to lose weight preoperatively to demonstrate Males and females had similar changes in kg, BMI units and EWL. There were also no differences in weight changes between the two types of operation (GB and VGB).
Nottingham Health Profile (NHP) (Table 2 and Figure 1)
The activities of daily life (varying from a score of 7 (unimpeded) to 21 (severely impaired) were only slightly impaired in view of the scores between 8.7 and 11.0.
Comparison with Dutch standard norms for gender and age showed that males below age 50 scored significantly higher in pain and sleep disturbances. Males equal or above 50 years had higher emotional reaction scores. Women of both age groups scored significantly higher in every aspect, meaning that they were less physically mobile, had less energy and reported more pain and insomnia, and felt more socially isolated and emotionally disturbed. Clinically relevant differences (effect size X0.8) concerned pain (ES 0.86) and sleep disturbances (0.82) in males below age 50. Males and females aged X50 years had less energy (ES 0.88 and 0.99, respectively). Females aged X50 were less physically mobile (ES 1.10) and suffered more from pain (ES 0.90) whereas males X50 years had more sleep disturbances (ES 0.93). When patients were subdivided in periods of p5 or 45 years since the operation, those operated long ago scored significantly higher in physical, emotional and social dysfunction. Correction for the difference in weight loss did not change the effects of the time interval since the operation.
Symptom Check List (SCL-90-R) ( Table 3 and Figure 2 ) Males did not differ from norm scores but females scored significantly higher than the norm group in inadequacy, anxiety and agoraphobia and highly significantly higher in Long-term outcomes after bariatric surgery EMH Mathus-Vliegen somatization, depression, hostility, sensitivity, sleeplessness and psychoneurotism. Clinically relevant effect sizes were absent. A higher score of sensitivity was present in the group operated more than 5 years ago compared with those operated more recently. This remained after correction for weight loss.
Dutch Personality Questionnaire (DPQ) ( Table 3 and Figure 3 ) Females scored significantly higher in inadequacy and lower in social inadequacy when compared to norm values; males did not differ from the norm. Norm values of rigidity were split up according to age and level of education. Subjects aged 55-65 years with a high education and subjects aged 25-65 years with a low education scored significantly lower in rigidity than the reference group. Grievance was significantly higher, self-esteem was significantly lower and selfsufficiency was equal to the norm. Males and females scored significantly higher in dominance. Clinically significant effect sizes were not detected. A significantly higher degree of inadequacy and social inadequacy was noted in those operated more than 5 years ago than in more recently operated subjects, independent of differences in weight loss. Table 3 and Figure 4 ) Females and males scored significantly higher than norm subjects in eating on clearly labelled emotions and diffuse emotions, in emotional eating and restrained eating. Females scored significantly lower in external eating, males did not differ from the norm value. Clinically important differences were present for emotional eating in males (ES 0.84) and females (ES 0.99). Males also reported more eating on diffuse emotions (ES 0.82) and restrained eating (ES 0.89). Females ate more on clearly defined emotions (ES 1.03). Subjects, who were operated less than 5 years ago, manifested a significantly more restrained eating behaviour than subjects operated longer ago, also after correction for weight changes. 
Dutch Eating Behaviour Questionnaire (DEBQ) (
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Relation with parameters of (successful) weight loss Nottingham Health Profile. There was an inverse relation between immobility and pain and weight loss such that the more weight was lost the less present were immobility and pain. Of the subjects who achieved a BMI o30 kg/m 2 only the males and elderly females reached the reference value of every NHP item, whereas the females o50 years remained at significantly higher levels than the norm values. The same picture was seen in those achieving a EWL X50% where males corresponded to the norm and females below age 50 remained disturbed in every NHP item. Elderly females in this weight loss category had a more disturbed sleep.
Symptom Check List-90. None of the items was associated with weight loss. Male subjects who attained a BMI o30 kg/m 2 or a EWL X50% conformed to norm values. Females who achieved a BMI o30 kg/m 2 or a EWL X50% matched with reference values in many psychological symptoms except for depression, somatization, hostility and psychoneuroticism.
Dutch Personality Questionnaire. There was no relation with weight loss. In both classes of successful weight loss rigidity was lower than the norm group. Self-sufficiency was lower in less-educated subjects who achieved a BMI below 30 kg/m 2 . Females who attained a EWL X50% had a lower social inadequacy and a higher dominance.
Dutch Eating Behaviour Questionnaire. There was a significant inverse relationship between weight changes and scores of clearly defined, diffuse and emotional eating and with external eating, without any relationship with restrained eating. In males attaining a BMI o30 kg/m 2 or a EWL X50%, differences with norm values were only present for a more restrained eating pattern. Females in successful weight loss classes showed more emotional and restrained eating and less eating on external cues than norm subjects.
Discussion
Notwithstanding a low socioeconomic status, a low level of education and a longstanding personal and an impressive family history of obesity, patients were able to lose 48.2 kg or 70.8% of their excess weight in the first 17 months of which one-third was regained in the following 7 years to a final weight loss of 32.1 kg or 45.2% excess weight. This resulted in a health status that was only slightly impaired with respect to activities of daily life. Although we had no information on the health profile, personality traits, psychological symptoms and eating behaviour of the subjects before the operation and could, therefore, not evaluate the changes over time, we were interested in how far reference norm values of normal weight subjects were approached by obese subjects after substantial weight loss.
Although males and females were equally successful in body weight loss, they differed in many aspects as to the health effects of weight loss. However, one should not overinterpret these findings as the group of males was very small (11% of subjects). Moreover, questionnaires assessing health, psychological symptoms, personality traits and eating behaviour do not have cutoff values indicating a clinically significant impairment. Only reference norm values of normal-weight subjects are available and reference populations vary considerably in size. To translate statistically significant differences into clinically meaningful contrasts the use of effect sizes is recommended. [17] [18] [19] These effect sizes are defined as moderate when the 2 populations differ by 0.5 s.d. or more and large when they differ by 0.8 s.d. or more. Arbitrarily, we considered only effect sizes of X0.8 as clinically relevant. From a statistical point of view, males did not differ from male norm values in the Nottingham Health Profile except for pain, sleeplessness and emotional reactions, whereas females differed in every respect from the female norm. However, when using effect sizes we discovered only sleep disturbances, loss of energy, pain and physical immobility to be relevant with divergent findings in younger and older males and females.
Statistically, psychological symptoms as covered by the SCL-90 conformed to norm values in males and were very different from the norm in females, but clinically, only moderate effect sizes were apparent. Fitzgibbon et al. 20 demonstrated that treatment-seeking obese individuals had higher psychopathology on the SCL-90 than non-treatmentseeking obese or normal weight subjects. This seemed even more outspoken in the medical group than in the community group. 21 Karlsson et al. 22 reported a normalization of physical and psychosocial functioning in subjects who Long-term outcomes after bariatric surgery EMH Mathus-Vliegen attained a BMIo30 kg/m 2 after 4 years. In our study, the health profile indeed conformed to norm values in males and in elderly females, who attained a BMI o30 kg/m 2 , but not in females below the age of 50. Yet, the influence of weight loss in itself was clearly visible as immobility and pain were inversely related to weight loss. Also, most psychological symptoms corresponded with reference values in males and females achieving successful weight losses but in females scores for depression, somatization, hostility and psychoneuroticism remained higher than norm values despite the fact that body weights were lowered to below 30 kg/m 2 . Several authors showed an improving mental health and quality of life by the first year that eroded over the subsequent years. [22] [23] [24] [25] [26] [27] In our cross-sectional study, performed a mean of 8.7 years after the operation, we were able to show that a more impaired health and psychological status was present in those operated more than 5 years ago compared to subjects operated more recently. The time lapse since operation played an important role as health status scores showed a higher physical, emotional and social dysfunction in those operated more than 5 years ago and out of the psychological features sensitivity was also more present in these subjects. We are very worried about the fact that females diverged in so many items of the NHP and SCL-90-R from normal weight females, 8 years after the operation. Waters et al. 23 showed that anxiety, depression, positive well-being and self-control were back to preoperative values after 36 months, with only vitality and general health remaining better. They attributed this not only to the weight regain, which was 11% after 8 years, but also to the decline in frequency of medical visits and consultations. Indeed, in our population of subjects waiving the need of regular follow-up visits, we found a weight regain of 34.9%. A higher frequency of contacts and extended duration of treatment has been reported to result in better sustained weight losses. 6, 28 The lack of protocolled follow-up visits was a characteristically feature in our study population. Personality traits and eating patterns may change with weight loss. In studies examining personality traits, selfesteem and self-confidence have been reported to increase, whereas depression, rigidity and anxiety decreased. 22, 24, 25, [29] [30] [31] [32] Presumably related to the operation, somatization increased as well. 24, 33, 34 Compared to norm values we showed more inadequacy and less social inadequacy in females, a higher dominance in males and females and a lower self-esteem, a lower rigidity and a higher grievance in all. Clinically, moderate effect sizes were present for dominance in males and rigidity in older and lower educated subjects. As to the eating pattern, both males and females scored higher in every aspect of emotional, external and restrained eating. Statistical findings and clinical relevance here were more in agreement. Females scored lower in external eating. Higher scores were found in inadequacy and social inadequacy in those operated more than 5 years ago, whereas, as expected, a higher restrained eating pattern was found in those more recently operated. Personality traits and eating patterns have often been quoted to predict the success of weight loss. General anxiety and a low restrained eating pattern and high emotional eating pattern at the start have been associated with a more favourable weight loss. [34] [35] [36] Others found psychological problems, a high self-defence, rigidity, somatization, hostility, somatic and psychic anxiety, avoidance and paranoia and low self-esteem to be related to a less beneficial outcome. 24, 34, [37] [38] [39] [40] Our study, which was a cross-sectional postoperative sample, cannot contribute much more than our finding of an inverse relation between external and emotional eating and weight loss parameters.
The strength and weakness of this study has to be acknowledged. The strength is the fairly high response rate among subjects targeted for recruitment, who did not belong to our own patient group nor visited our department in the past. The weakness of the study is the uncertainty whether the demonstrated statistically significant differences from reference values are indeed clinically meaningful. Unfortunately, there are no cutoff values of the NHP, SCL-90-R, DPQ and DEBQ that suggest a clinically significant impairment. Therefore, the use of effect sizes has been put forward: however, when a difference of X0.8 s.d. from the norm value is accepted as clinically significant, a gap between statistically significant and clinically relevant outcomes becomes evident as discussed before.
In conclusion, our study in subjects who were not followed in a regular protocol-wise follow-up showed that weight losses obtained in the first 17 months after the operation eroded somewhat with time but notwithstanding this, ensued in satisfying outcomes. The same applied to health, psychosocial and physical symptoms. Activity of daily life was only slightly impaired, and immobility and pain were less strongly marked after a greater weight loss. Although we are cautious in saying this, we observed the attainment of reference values concerning health, psychosocial and physical functioning in males but this failed to appear in females, in whom reaching norm values was not observed, even not in those reaching a BMI below 30 kg/m 2 . The time elapsed since the operation, the attainment of a successful weight loss and to a lesser extent the degree of weight loss had a major influence on these outcomes. This urges the need for surgeons to report long-term effects of obesity treatment. Long-term outcomes after bariatric surgery EMH Mathus-Vliegen
